We consider a class of haploid population models with non-overlapping generations and xed population size N assuming that the family sizes within a generation are exchangeable random variables. A weak convergence criterion is established for a properly scaled ancestral process as N ! 1. It results in a full classi cation of the coalescent generators in the case of exchangeable reproduction. In general the coalescent process allows for simultaneous multiple mergers of ancestral lines.
Introduction
Consider the class of haploid population models with non-overlapping generations and xed population size N 2 IN := f1; 2; : : :g introduced by Cannings (1974 Cannings ( , 1975 . Each model in this class is characterized by an exchangeable joint distribution of family sizes 1 ; : : : ; N , (1) where i denotes the number of o spring of the i-th individual. Recall that according to (1) the distribution of the random vector ( i1 ; : : : ; i k ) with pairwise distinct indices depends only upon k and not upon the particular set of indices.
As the population size is xed the condition 1 + + N = N (2) has to be satis ed.
We are interested in the asymptotics of the genealogical structure in such a population in the spirit of Kingman (1982a 
Since the transition probability p := P(R r = j R r?1 = ) is equal to zero for 6 , the focus will be on such pairs ; 2 E n that Let c N denote the probability that two individuals, chosen randomly without replacement from some generation, have a common ancestor one generation backwards in time, i.e.
c N := 1
This probability, called the coalescence probability is of fundamental interest in the coalescent theory as c ?1 N is the proper time scale to get convergence to the coalescent (it is only natural to assume that c N > 0 for su ciently large N because the case c N = 0 corresponds to the trivial reproduction law: P( 1 = 1; : : : ; N = 1) = 1). The coalescence probability is also important as it is directly connected via c N = 1 ? 2 to the eigenvalue 2 := E( 1 2 ) of the transition matrix of the descendant process, i.e. the genealogical process looking forwards in time (see Cannings (1974) ?j j(j j ? 1)=2 if = , 
where P N := (p ) ; 2En denotes the transition matrix of the ancestral process.
In M ohle (1998, 1999) Kingman's result was extended beyond the framework of exchangeable population models and it was shown that (6) holds even in the sense of the weak convergence of stochastic processes.
Recently a richer class of the coalescent generators Q allowing for multiple mergers with g = 1 and b 1 2 was found in Sagitov (1999) . A member Q of this class is characterized by a probability measure F(dx) on the unit interval 
The generator (7) of the standard n-coalescent is recovered from (9) when the probability measure F = 0 is concentrated in zero.
The present paper is based upon an instrumental development of M ohle and Sagitov (1998) of the method of Sagitov (1999) . We establish a general coalescent structure allowing for simultaneous mergers of ancestral lines (g 1).
Due to the main result of this paper, Theorem 2.1, in general, a coalescent generator Q = (q ) ; 2En is characterized by a sequence of symmetric measures Observe that in the case when F 2 ( 2 ) = 0 the formulae (11), (15) and T (1) 1;s (x) = (1 ? x) s bring us back to (9) with F = F 1 .
A weak convergence criterion
This section presents the main result of the paper, Theorem 2.1, which shows that the formulae (11) and (15) an so on. This imaginary chain reaction of mergers (there is no real order for the mergers happening within one generation) is bound to stop after a random number of rounds because the population of size N might host only a nite number of large families (given F l+1 ( l+1 ) = 0 this number of rounds never exceeds l).
Remark. According to Theorem 2.1 we have F r ( r ) = r (2; : : : ; 2) so that 
Comparison between (23) with (24) shows that (19) holds with F j (dx 1 ; : : : ; dx j ) = j (2; : : : ; 2) P j (dx 1 ; : : : ; dx j ):
The uniqueness of F j is due to the fact that the limit moments (23) ?sE( ( 1 ) 
